The present study had as objective to evaluate the performance of maize hybrids and yours varieties for forage production in the climate and soil conditions of the forest area in the state of Alagoas. In conducting the experiment it was adopted the randomized block design, with 12 treatments (maize genotypes) and three replicates, totaling 36 experimental plot. Each experimental plot consisted of four rows of 5 meters in length, two lateral queues were discarded due to the border effect. For planting, the spacing of 0,7 m x 0,143 m was used, totalizing a final stand of 100,000 plants per hectare after thinning. At 93 days after sowing, the evaluations were carried out regarding the plants biometrics, and forage yield. Considering the conditions under which the experiment was developed, it can be concluded that: (a) The genotypes Jabotão, Branca, Branquinha and their experimental hybrids showed the highest plant height; (b) The experimental Silva et al.; JEAI, 33(1): 1-8, 2019; Article no.JEAI.48071 2 hybrid Janor presented the best culm/ear; (c) The Jabra and Branquinha genotypes are the best performance for forage yield (d) The Jabra experimental hybrid showed excellent forage aptitude, which makes it a promising material, which can be evaluated in other regions in the future and later launched as a genotype for fodder production.
INTRODUCTION
Corn (Zea mays L.) is the second most produced crop in Brazil and one of the main cultivated in the world, with a purpose ranging from human consumption, animal to bioenergy supply [1] . Regarding the use of corn in animal feed, it has assumed a great importance, and this is mainly due to the fact that pastures do not present stability in production throughout the year, causing a dry matter production seasonality, impacting on the production cost, since 70% of this comes from the food cost [2] , making animal supplementation compulsory from alternative sources.
Thus, in the feeding management of bovine, ovine and caprine, the maize has a fundamental participation, serving as food in the forms of energy concentrate, through the grain and the corn disintegrated with straw and cob; protein concentrate, through gluten meal; and volumetric as silage, through the whole plant, with better utilization of dry matter production of the plants during the whole year [3] .
Despite its forage potential, there is a lack of improvement programs in maize genetics, whose purpose is to develop genotypes for dual aptitude. In Brazil, less than 1% of maize genotypes are indicated specifically for the production of silage or green maize; while more than 99% of the genotypes are indicated for the production of grains, among these only 41% for grain and silage production. Thus, forage production becomes a co-product of grain production [4] .
Due to this limitation of materials, the cattle rancher has opted for hybrids based on total mass production and soil acidity tolerance, not worrying about adaptation of the material for the region, at the time of planting to be carried out and mainly with the nutritional quality of the hybrid chosen for silage [5, 6, 7] .
In view of the above, the present work had as objective to evaluate the performance of maize hybrids and their varieties for forage production in the climatic and soil conditions of the Zona da Mata city in the state of Alagoas.
MATERIALS AND METHODS
The experiment was conducted during the months of January to April 2018 in the Experimental Area of the Plant Genetic Improvement Sector of the Agricultural Sciences Center of the Federal University of Alagoas (SMGP-CECA-UFAL) in the municipality of Rio Largo -AL, located at 9° 27' of south latitude and 35° 27' of west longitude and 127 m of altitude.
Twelve maize genotypes were evaluated, among free pollinated varieties and hybrids, being them:
Branca, Branquinha, Viçosense, Nordestino (free pollinated populations developed by SMGP and belonging to PV Sementes), Jabra, Jabranq, Javi, Janor (experimental hybrids obtained through the crossing between the free pollination populations and the Jabotão creole variety), and the witnesses Jabotão (creole variety of free pollination maintained by Alagoas farmers), Potiguar, Caatingueiro (commercial varieties developed by Embrapa) and Ag 1051 (commercial hybrid developed by Agroceres).
A randomized complete block design with 12 treatments (maize genotypes) and three replicates was used, totaling 36 experimental plots. Each experimental plot consisted of four rows of 5 m in length, being ruled a row at each end due to the border effect.
Before the sowing of the corn genotypes, soil samples were taken from the experimental area for chemical analysis, which was analyzed in the laboratory of soil, water and plants of the CECA / UFAL (Table 1) . Then the solo preparation was carried out in a mechanized way, through a plowing and two harrowing. -----------------------Cmol c .dm Weed control was performed through manual weeding, with a total of three operations, at 22, 42 and 67 DAP, during the crop cycle. The control of pests, especially the armyworm (Spodoptera frugiperda), was made through five applications of the insecticide BRILHANTEBR (Oxime Methylcarbamate), one with insecticide DIPEL (Bacillus thuringiensis), and another with insecticide CONNECT (Beta-ciflutrina), the first application being performed at 12 DAP, and the other at intervals of seven days, using the doses recommended by the manufacturers.
Irrigation was by conventional sprinkler between two to three times a week, with an average duration of 2 h and a 5 to 7 mm blade, when necessary, to meet the need of the crop. The analysis of variance was performed following the recommendations of [8] , the Scott -Knott test was applied at a 5% probability in the comparison of averages of maize genotypes, using the SISVAR computational application [9] . The data presented in percentage were transformed into arc sine. The presentation of the averages of the variables in percentage was made with the original data and the comparison between them was made with the transformed data.
RESULTS AND DISCUSSION

Biometrics of Plants
The Table 2 , summaries the analysis of variance of the evaluation of maize genotypes in relation to the data of biometrics of plants at 93 DAP. It was found that for the variables DC, CF and LF, the genotypes showed no significant difference by the F test at (0.05) probability, whereas for the AP and AIEP variables there was a significant difference by the F test at the (P = 0.01) probability level. The coefficients of variation presented values between 9.76% (AP) and 18.81% (CF), whose experimental precision varied from optimum to regular, according to the criteria of [8] .
When comparing the genotypes, it was observed that for the variables LF, CF and DC, no difference was found between the evaluated materials, which presented an average of 7.74 cm, 82.15 cm and 19.51 mm for these characteristics, respectively, showing that the choice of genotype will not promote a significant effect for these variables. These results show that these genotypes presented greater width, length and diameter than the values obtained by [10] , which evaluated the free pollination populations, Branca, Viçosense and Nordestino, using planting density of 166,000 plants per hectare, and nitrogen doses, found respective values of 5.87 cm, 6.23 cm and 5.66 cm; 59.98 cm, 50.65 cm and 50.76 cm; 17.75 mm, 18.64 mm and 17.76 mm, for leaf width, leaf length and stem diameter. However, it is very likely that this superiority happened because of the phenological difference on the day the data were collected, since the authors performed their evaluations at 60 DAP, while the results presented here were obtained at 93 DAP.
These variables (CF, LF and DC) are of great relevance because they have a direct relationship with the leaf area and consequently with the photosynthetic activity of the plant, because according to [11] , the increase in dry matter accumulation in plants can be reached with increasing leaf area, since plants with large area of radiation interception can capture larger amounts of energy, and later converted into photo-assimilated. Once the photo-assimilated have been produced in the leaves, they will be translocated to the stem at the later stages of development and later to the grains during the maturation stage of the crop [12] .
In relation to AP, it is observed that the free pollinated progenitor varieties (Jabotão, Branca and Branquinha) and their respective experimental hybrids, (Jabra and Jabranq) developed the largest plants, with a mean of 2.54 m. On the other hand, the lowest APs were presented by the witnesses Potiguar, Ag 1051 and BRS Caatingueiro, who averaged 1.80 m; while the genotypes Nordestino, Viçosense, Janor and Javi obtained an intermediate performance, in which the average for these four genotypes was of 2.18 m. One of the justifications for the superiority of the materials developed by SMGP/CECA/UFAL, is due to the fact that in the selection of their parents, among other characteristics, plants of high pores were considered, being this characteristic transmitted to the current genotypes, besides of witnesses being characterized as small. When analyzing the values of AP and AIEP, it is observed that only the Potiguar witness showed lower means than the results found by [13] , which evaluated the maize genotype indicated for forage AS 1551 PRO, in the planting density of 82,500 plants per hectare, found values for plant height and for main cob insertion of 1.68 and 0.95 m, respectively. Table 3 summarizes the analyzes of variance and coefficients of variation of maize genotypes in relation to forage yield data at 93 DAP. It was found that among the maize genotypes studied, there was a significant difference at (P = 0.01) probability by the F test in relation to the variables RFMV, RFMS, CEMV, CCMV, and 5% for PMS, whereas in relation to the CCMV variable the genotypes did not present significant difference by the F test at (P = 0.05) probability. The coefficients of variation presented values between 2.27% (CEMV) and 19.84% (RFMS), whose experimental precision varied from optimum to regular, according to the criteria of [8] .
Forage Yield
With respect to the variable RFMV, the Jabra experimental hybrid and the free pollination population Branquinha, stood out with the highest yield of green matter, whose mean was 66,164.4 kg ha -1 , unlike the witnesses Potiguar, Caatingueiro and Jabotão, which presented the worst performance, with a mean of 12,119.17 kg ha -1 , being this yield 460.06% lower than production of the Jabra experimental hybrid. With the second best average, the Jabranq experimental hybrid (53,900.00 kg ha Although the results of RFMV were well below expectations, it is possible to affirm that the performances obtained by the Jabra and Branquinha genotypes show excellent forage potential, considering that they presented a superiority of 68,62 and 61,19%, respectively, in relation to the production of the maize variety indicated for AS 1551 PRO forage , which produced 40,254.00 kg ha -1 , at a density of 82,500 plants per hectare.
In relation to PMS, the genotypes BRS Caatingueiro, Viçosense, Jabotão and Jabra, presented the highest averages for this variable, with a value of 26.96%, while for the same variable the genotypes Branca, Branquinha, Nordestino, Janor, Jabranq, Javi, Jabotão and Potiguar , had the lowest percentages, with an average of 21.44%. As seen, the percentages of dry matter ranged from 19.31% to 28.17%, and according to [14] , these values are below ideal, considering that percentages of dry matter less than 30% would be related to the lower production of dry matter, losses of dry matter by leaching, low quality of silage and reduction in consumption by animals.
When evaluated the RFMS, it was observed that the performance of the genotypes reflected their performances obtained in the RFMV and PMS, with emphasis on the Jabra experimental hybrid, which obtained the highest yield, considering that its average was 17,247.04 kg ha -1 , which obtained the highest yield, considering that its average was 17,247.04 kg ha -1 , while the witnesses Potiguar, BRS Caatingueiro and Jabotão had the lowest yields, with an average of 3,048.87 kg ha -1 . CWith the second best yield, the free pollination population Branquinha and Viçosense, and the experimental hybrid Jabranq, demonstrated an average yield of 12,010.06 kg ha-1, while the genotypes Javi, Branca, Ag 1051, Nordestino and Janor, obtained the second worst performance, with an average yield of 5,834.33 kg ha -1 . [13] , evaluating the corn indicated for AS 1551 PRO forage, in the density of 82,500 plants per hectare, found a production of 15,526 kg ha -1 , being this yield 11.06% lower than the value obtained by the Jabra genotype.
Regarding the variables whose participation had a direct influence on forage quality, it was observed that there was a significant difference for CEMVPI among the evaluated materials, in which the Janor experimental hybrid (47.16%) developed the plants with the highest percentage of ear, being the lowest contribution of this component presented by the male parent Jabotão and the experimental hybrids Jabra and Jabranq, with a mean of 27.45%.
The commercial variety BRS Caatingueira (38.48%) had the second highest percentage for this variable, while the free pollination populations Branquinha, Branca, Viçosense, Nordestino, the experimental hybrid Javi, and the witnesses Ag 1051 and Potiguar did not differ between them, presenting the third largest contribution of spike in the whole plant, with average value among them of 32.63%.
For the CCMV variable, the lowest percentages were presented by the experimental hybrid Janor, by the free pollination population Branquinha, and by witnesses BRS Caatingueiro and Potiguar, with a mean of 39.24%, while the other genotypes had the highest contributions of culm, with an average of 49.80%. In relation to CFMV, it also reflects directly not only on the quantity of fodder but also on its quality, being one of the parameters to be considered in the selection of genotypes with great forage potential. However, in this experiment no significant difference was found for this variable among the evaluated genotypes, which had an average contribution of 20.45% of leaves in the green matter.
Analyzing the plants' structural physical data (Table 3) , it is observed that the mean values of CEMV of the present study obtained by the populations of free pollination, Jabotão, Nordestino, Viçosense and Branca, compared to the percentages found by [15] , were lower, considering that with these same genotypes the referred authors found the values of 35.37, 49.10, 45.38 and 50.82%, respectively, whereas for the CCMV the current percentages were higher, as these authors found respective values of 47.61, 32.26, 37.31 and 32.67%. However, it was expected that both results would be different, because [15] worked with densities of 125 and 166,666 a thousand plants per hectare. In addition, although these experiments were developed in the same experimental area, the edaphoclimatic conditions were not exactly the same, being these factors of great relevance, once the results are obtained as a function of the interaction between the genotype and the environment.
CONCLUSION
The Jabra and Branquinha genotypes expressed excellent forage aptitude, which make them promising materials because they presented great productions of green matter in different climatic and soil conditions of the state of Alagoas, and can later be released on the market as materials destined for the production of fodder. The experimental hybrid Janor presented the forage of the best nutritional quality, since this genotype obtained the highest contribution of cob and greater contribution of culm in the green matter, being these characteristics of great relevance for materials destined to animal feeding, because the greater the cob/culm ratio, the higher the energy content and the digestibility of the forage.
